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[Detailed Explanation of Invention ] 



[0007] 

[Implemented Example ] In the followings, an implemented example of this in- 
vention is explained referring to the drawings, meanwhile in the following im- 
plemented example, the facsimile equipment is taken for an example, but this 
invention is adopted for the various communicating-equipment such as the - 
telephone-machine, the data-conmunication of the computer, etc. 

[0008] Fig. 1 is the block-diagram this implemented example showing the fac- 
simile-equipment constitution. 

[0009] In fig. 1, the terminal la (Li ) lb (L 2 ) are the terminals connected to 
the telephone-line . 

[0010] The switching relay 2 is to switch the line to the modem 19 side and 
the telephone-machine 23 side. 

[001 1 ] Hie relay 3 is a relay that sends out the dial-pulse, the relay 4 is 
in the open condition while the relay 3 is sending out the dial-p ulse , and be- 
comes the closed condition while the communication is carried exit with the modem 
19. 

[001 2] The diode bridge 5 is to meet the polarity to the DC-loop closings-cir- 
cuit connected to the later stage. 

[0013] The circuit coooprising the transistor 6, the resistances 7, 8, 10, 11, 
the Photomos-relay (trade-mark) 9, 12 is the circuit to switch the DC loop 
forming circuit of the implemented example and the electric characteristics. The 
separating transformer 14 is to separate the line primary-side and the line 
secondary-side. 

[0014] The 2 line/4 line converting circuit 18 is connected to the secondary 
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side of the separating transformer, and converts the 2 line (line side) and 4 
line (modem side). 

[00151 The calling-signal detecting-circuit 22 is connected to the line la, 
lb when the relay 2 is not switched. The telephone-inachine 23 is connected, too, 
to the calling-signal detecting-circuit 22 in series. 

[0016} Modem 19 is to modulate the transmitting/receiving signal of the fac- 
simile, CPU 20 is to control totally this equipment. The relay driving circuit 
15 is to drive the relay 2, relay 3, relay 4. 

[0017] The driving circuit 16 is to drive the Photomos-relay (trader-mark) 9, 
and the driving circuit 17 is to drive the Photomos-relay (trade-mark) 12. Hie 
operating-part 21 to carry out the key-input of various kinds and the display- 
output of the facimile-equipment, the main-body power-source 24 is connected to 
the AC power— source, and formes the driving powed-source of the facsimile- 
equipment. 

[0018] Meanwhile, the CPU 20 is composed of the micrt^conputer, ROM, RAM, etc. 
and the facsimile-equipment is equipped with the read-in part, recording-part 
that are not drawn in the drawings. 

[0019] Next the function of this implemented example in the constitution 
above is explained in order. 

[0020] After the calling-signal is received, the facsimile comnunication is 
carried out. First the relay 2 is swiched to the call-signal detecting-circuit 
22 and the telephcare-nachine 23 side. 

£0021 ] If the call-signal is transmitted from the line, and inputted from the 
ter m i na l la, the signal passes the relay 2, comes in tde call-signal detecting- 
circuit 22 and the telephone-machine 23, outputted to the terminal lb. At this 
time the output signal of the call-signal detecting-circuit 22 is inputted to 
the CPU 20, and the CPU 20 judges if it is call-signal or not. In case judged 
as the call-signal, the relay driving circuit 15 is ordered from the CPU 20, 
starts the operation. 

[0022J The relay 2 is changed to the separating-transformer 14 side, and the 
relay 4 is closed. At this moment, the telephone line is closed by the facsimile 
equipment. 

[0023] When the circuit is closed, the DC current flows in from the terminal 
la (Li ), and outputted from the terminal 1b (L 2 ) by way of the DC loop closing 
circuit. First of all, the DC current coaming from the terminal la (Li ) passes 
the diode-bridge 5, comes out from the +terminal thereof, comes in the transis- 
tor 6 collector, and flows in the emitter. 

[0024] In order to make the transistor 6 functon, the DC potential has to be 
imposed to the transistor 6 base. This is the role of the resistant 1 0 and the 
resistant 1 1 . The resistance 10 and the resistance 1 1 . The resistance 1 1 se- 
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lects one of the two ways to connect or disconnect by the Photomos-relay (trade- 
mark) 12. And the DC current flowing from the collector 6 to the emitter from 
the collector is determined by the resistance 7 and the resistance 8. And the 
resistance 8 selects the two ways of connecting or disconnecting by the 
Photomos-relay (trade-mark) 9. 

[00251 1^ DC current flows from the emitter of the transisor 6 by way of the 
resistance 7 and the resistance 8 to the one end of the diode-bridge 5, passes 
the relay 4 and relay 2, outputted to the terminal lb (L 2 ) 

[00261 The connunicating signal of the facsimile is the AC signal, thereby it 
passes the relay 2 from the terminal la (Li ) , passes the relay 2, comes in the 
diode-bridge 5, outputted from the + terminal, comes in the separating-trans- 
former 14 by way of the condensor 13. 

[00271 The signal component is transmitted to the line secondary-side by this 
separating-transformer 14. The signal coming out to the other end by way the 
wound wire of the separating-transformer 14 is inputted in the one terminal of 
the diode-bridge 5, and returns to the line from the terminal lb (L 2 ) by way of 
relay 2, relay 4. And the facsimile communicating-signal transmitted to the 
line secondary side is separated between the transmitting signal and the re- 
ceiving signal by the two-line/f outline converting circuit 18, connected to the 
modem 19, functions for the facsimile communicating practice. 

[00281 Here an explanation is made for the switching function for the voltage 
to current characteristic (electric characteristic) of the DC loop closing cir- 
cuit. 

[00291 For example, in case the current characteristic is increased in the 
vooltage-current characteristic, the Key operation is made from the operating 
part 21 , then the order goes from the CPU 20 to the driving circuits 16, 17. 
This time, the function is only for connecting the resistance 8, the driving 
circuit 16 works, and turns on the Photomos-relay (trade-mark) 9, thereby the 
the resistance 7 and the resistance 8 are connected in parallel, then the cur- 
rent flowing from the collector to the emitter of the transistor 6 increases. 
As the result, the current characteristic increases. 

[00301 In case reversely the voltage characteristic is increased, the 
Photomos-relay (trade-mark) 12 is turned on (closed) to connect the resistance 
11. 

[00311 Thereby four ways of the voltage-to-currant chacteristic by the func- 
tions of the Photomos-relay (trade-mark) 9 and the Photomos-relay (trade-mark) 
12 can be obtained. 

[00321 In the implemented example above, the constitution is made using 
Photomos-relay (trade-mark) 9 and the Photomos-relay (trade-mark) 12, but the 

same effect can be obtained using the high-sensitivity photo-coupler or using 
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the mechanical relay, instead. 

[0033] And operation changing between the voltage-current characteristics was 
explained that operation is made by the key-input from the operation-part, but 
the memory is arranged in the operating-part 21 , thereby the connecting manner 
is made memorized for each destination, then the setting operation to determine 
the destination can be possible. 

[0034] Fig. 2, Fig. 3 are the flow-charts showing the controlling function of 
the CPU at the time of the function of this aforementioned inplemented exanple. 

[0035] Fig. 2 is the flow-chart showing the registering mode of the on/off 
data of Photomos-relay (trade-mark) 9 and the Photomos-relay (trade-mark) 1 2. 
Fig. 3 is the flow-chart showing the control of the Photomos-relay (trade-mark) 
9 and the Photomos-relay (trade-mark) 1 2 at the time of signal-arrival and 
signal-transmission. 

[0036] Wnen the registering mode is selected by the key-input of the 
operating-part 21 , in the step SI in Fig. 2, input of the destination is ob- 
tained, the destination is insputted, the on-off data of the Photomos-relay 
(trade-mark) 9 and the Photomos-relay (trade-mark) 12 corresponding to the des- 
tination of the S2 of the RAM not shown in the drawings that are backed up is 
set in the prescribed area. And upon judgeing that the registering mode is 
ended, the process of the Fig. 2 is ended. 

[0037] In step S10 in Fig. 3, when the call-up signal is detected from the 
line, in step13 the on/off data is read out from the Photomos-relays 9 and 12 
registered in advance from the aforementioned RAM not shown in the drawingsd, 
and in stepl4, the relay 2 is changed from the telephone-machine 23 side to the 
modem sid, the relay 4 is turned on by the stepS15, and according to the on/off 
data read out from the RAM, the driving circuits 16, 17 are driven, and the fac- 
simile reception-treatment for the step16 is carried out. 

[0038] And in stepl 1 of Fig. 3, the judgement is made for the input of trans- 
mission indication, in the stepsS17, SI 8, S19 the same treatment with the 
stepsS13, SI 4, SI 5 is carried out, the facsimile transmission is carried out by 
the step S20. 

[0039] By the implemented example above, the DC loop-forming circuit is con- 
stituted by using the semi-conductor element, by the control from the line-sec- 
ondary side, the voltage-current characteristic (electric chacteristic) of the 
DC lcop-forming circuit is changed, thereby the space efficiency can be raised, 
at the same time only one facsimile ccranunicating machine can correspond to the 
many destinations for the effect. 

[0040] Especially in England, the voltage-current characteristic is different 
for their standard between the communicating-equipments and telephone-appli- 
ances, the facsimile sets in some cases are deemed as the telephone appliances, 



thereby conventional appliances destined for England needed two kinds of the 
substrate or two kinds of DC loop-forming circuit, accordingly any standard can 
be corresponded by this implemented example. 
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